Abstrak
Isolated infarction of right ventricle is considered rare, whereas right ventricular myocardial infarction (RVMI) as an extension from left ventricular infarction occurs more commonly. RVMI is predominantly a complication of inferior wall myocardial infarction. Since the initial description of the syndrome of predominant right ventricular failure in some patients with inferior wall myocardial infarction by Cohn et al 1 , RVMI is now considered as distinct clinical entity in which major hemodynamic disturbance may occur.
The clinical triad of hypotension, clear lung fields, and elevated jugular venous pressure in a patient with inferior wall infarction is virtually pathognomic for RVMI. The reported reliability of clinical signs of right ventricular dysfunction in patients with inferior wall infarction varies widely. 2 Several techniques have been suggested to identify right ventricular involvement in setting of inferior wall infarction
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which include bedside hemodynamic measurement, electrocardiography, technetium pyrophosphate scintigraphy, gated blood pool radionuclides angiography and echocardiography.
The most accurate technique is by hemodynamic evaluation, but this is invasive. Electrocardiographic evidence has proven a sensitive adjuvant to the diagnoses of RVMI in the form of ST changes in right sided leads. Sensitivity of this method has been limited by its transient appearance, as ST segment elevation disappears rapidly in patients with inferior wall myocardial infarction (50% in 10 hours after onset of chest pain). 3, 4 Echocardiography has become a useful tool in the diagnosis of RVMI. The initial M-mode studies have demonstrated right ventricular dilatation as an increased ratio of right ventricular to left ventricular end diastolic dimension in patients with RVMI. Introduction of two dimensional echocardiography has allowed a better quantitative assessment. Abnormal findings include right ventricular asynergy and abnormal interventricular septal motion.
RVMI as assessed by various diagnostic methods accompanies inferior wall myocardial infarction in 30 to 50% of patients. The proper management of RVMI includes volume loading to maintain adequate right ventricular preload, inotropic support and maintenance of atrioventricular synchrony. 5, 6, 7 Electrocardiographic (ECG) and clinical criteria to determine RVMI is transient, so our aim was also to compare the sensitivity of electrocardiography and clinical criteria to echocardiography in determining right ventricular myocardial infarction among patients with inferior wall myocardial infarction.
METHODS
The study was conducted in the department of medicine and department of cardiology, at Indira Gandhi Medical College, Shimla in 2001. Thirty seven consecutive patients of acute inferior wall myocardial infarction admitted in cardiac care unit were taken up for study. Patients satisfying two out of three criteria were included in the study. Echocardiographic evaluation of the study subjects was done during admission. End diastolic dimensions were obtained for both ventricles in the minor axis. The end diastolic right ventricle/left ventricle dimensional ratio was calculated. Elevation of the ratio suggested relative dilatation of the right ventricle. Real time two dimensional echocardiography was performed through standard para-sternal long and short axis views as well as four chamber views from apical and subcostal positions. Wall motion was qualitatively classified as normal (limited systolic inward motion), akinetic (lack of systolic inward motion) or dyskinetic (outward motion of endocarium during systole).
Volumes at end diastole and end systole were estimated for left ventricle and right ventricle by using single plane Simpson's rule. Right ventricular enlargement was considered to be present when the end diastolic ratio between the right and left ventricle was greater than 0.5. In an attempt to relate abnormal wall motion to global function, injection fraction (EF) was estimated from these volumes.
(End diastolic volume -End systolic volume) Ejection fraction = x 100 End diastolic volume Though none of the echocardiographic method is accurate for estimation of right ventricular ejection fraction, however for comparison between the patients with and without right ventricular infarction Simpson's method was used.
One two dimensional echocardiography patients with evidence of abnormal segmental wall motion of right ventricular free wall will be classified in group 1 and rest of the patients in group 2. These two groups will be compared for clinical profile, clinical signs, ECG and echocardiographic parameters.
Patients in group 1 with RVMI will be compared with group 2 without RVMI so as to know the significance of age, smoking, hypertension and diabetes mellitus in addition to echocardiographic parameters. Values are quoted as mean + standard deviation. Significance of difference with in a group and between two groups was assessed by paired and unpaired tests, respectively. A probability (p) value less than 0.05 was considered significant.
RESULTS
In the present study, 37 patients with acute inferior wall myocardial infarction were included. The time period of hospitalization following the onset of symptoms varied from 1 to 72 hours. However, the maximum patients (27%) were hospitalized with in first six hours following chest pain. Out of 37 patients, 20 (54.05%) were smokers, 8 (21.6%) were hypertensives, 5 (13.5%) were diabetic. Family history of coronary artery disease was present in 4 (10.8%) patients. Table 1 Mean right ventricular end diastolic dimension was significantly greater in group-I than in group-II (p<.005). The ratio of right ventricle/left ventricle end diastolic dimension (RVED/LVED) in group-I ranged from 0.40 to 0.76 with a mean of 0.54 + .10, whereas in group-II it ranged from 0.25 to 0.63 with a mean of 0.39 + .09. The RVED/LVED ratio was significantly greater in group-I than in group-II (p<.001). The right ventricular ejection fraction (RVEF) ranged from 25% to 42% with a mean of 39.9 + 6.3% in group-I whereas in group-II it ranged from 30% to 71% with a mean of 52 + 7.4% (p<.001).
On two dimensional echocardiography right ventricular end diastolic volume in group-I ranged from 27 to 70 cm 3 with a mean of 42.1 + 14.5 cm 3 . In group-II it ranged from 15 to 66 cm 3 with a mean of 26.8 + 11.1 cm 3 . There was significant difference in group-I than in group-II (p<.001). The right and left ventricular end diastolic volume ratio (RVED/LVEDV) was 0.50 to 1.14 with a mean of 0.65 + 0.22 in group-I and 0.26 to 1.17 in group-II with a mean of 0.42 + 0.18 (p<.005) in two groups. Out of 37 patients 11 patients had evidence of RVMI on ECG. While eight patients with echocardiographic evidence of RVMI had ECG evidence of RVMI, three patients (12%) had changes suggestive of RVMI on ECG, but not the echocardiographic evidence of RVMI as shown in table 4. 
DISCUSSION
Evaluation of risk factor profile including smoking, hypertension, diabetes and family history of coronary artery disease had no significant difference between the patients with or without RVMI.
The bedside diagnosis of right ventricular myocardial infarction has been based on recognition of severe right ventricular dysfunction with resultant right sided heart failure. The clinical recognition has thus been limited to cases in which right ventricular involvement has been very extensive. In our study there was 27% incidence of Kussmaul's sign (late inspiratory increase in JVP). The presence of this sign in patients with inferior wall myocardial infarction predicted RVMI on echocardiography with sensitivity of 58%, specificity of 88% and predictive accuracy of 70%. In a study by Bellamy et al positive Kussmaul's sign had sensitivity, specificity and predictive accuracy of 59%, 89% and 84% respectively in predicting right ventricular dysfunction on gated blood pool study. 8 In our study we evaluated sensitivity, specificity and predictive accuracy of right sided precordial leads in detecting RVMI on echocardiography. Thirty percent of patients with inferior wall MI had evidence of RVMI on right sided precordial leads. It had sensitivity of 67%, specificity of 88% and predictive accuracy of 73% in predicting RVMI on echocardiography. The present study has suggested that right sided precordial leads are less accurate than echocardiography in detecting RVMI. This may relate ot the fact that wall motion abnormalities persists for days while ECG abnormalities are transient which may resolve. The diagnostic accuracy of right precordial ST segment elevation is considered to be greatest during first 10 hours after an acute infarction 9 but only 40% of the patients reported to hospital with in 10 hours after onset of chest pain in the present study.
In the present study 32% of patients had an evidence of RVMI on echocardiography. The incidence of right ventricular involvement was 40% in the study by Bellamy et al using echocardiography, whereas it was 44% when gated blood pool study (GBPS) was used. Sharp et al found that RVED and RVED/LVED ratio to be greater in patients with RVMI complicating inferior wall myocardial infarction. 10 In two dimensional echocardiography evaluation of patients with RVMI complicating inferior wall myocardial infarction Bodh et al observed that right ventricular dysfunction was associated with right ventricular enlargement and abnormal wall motion.
11 In our study, 32% of patients with abnormal right ventricular wall motion revealed greater right ventricular end diastolic dimension then the 25 patients without RVMI with a mean of 24.1 mm as compared to 17.9 mm. RVED/LVED was also greater in group-I with a mean of 0.54 + 10 as compared to group-II with a mean of 0.39 + .09 suggesting right ventricular enlargement. On two dimensional echocardiography RV/LV end diastolic volume ratio was greater than 0.5 both in long and short axis planes suggestive of right ventricular enlargement.
It is concluded that right ventricular myocardial infarction is common after inferior myocardial infarction occuring in about one third of patients. Two dimensional echocardiography is helpful in detecting patients with right ventricular dysfunction after inferior myocardial infarction.
Right ventricular myocardial infarction complicating inferior wall myocardial infarction has been identified by ECG with the right precordial leads (V 3 R-V 6 R). Echocardiography is very useful in detecting right ventricular myocardial infarction in patients with inferior wall myocardial infarction. It is more sensitive and specific than clinical signs and ECG. It may pict up some cases missed by the above methods. Indirect evidence of right ventricular dilatation and dysfunction is gained from relative right ventricular and left ventricular dimensions on echocardiography. So all the patients of inferior wall MI should be subjected to early echocardiography to determine the presence of RVMI, as the management of those with or without RVMI is different, and so is the prognosis.
